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Advances in drug-drug complexes based on the crystal
engineering design
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(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China)

Abstract: Drug-drug complexes play important roles in improving the physicochemical properties of drugs
including the solubility, dissolution rate and stability of the active pharmaceutical ingredients (APIs). In this paper,
the design, synthesis, characterization, changes in physicochemical and pharmacologic properties, structural poly-
morphisms and the research and development pipelines of a variety of drug-drug cocrystals/salts synthesized based
on the crystal engineering design are reviewed. This may provide theoretical support for the development of the
new solid-state combinational drugs.
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Figure 1 The difference of API between compound drugs and drug-drug cocrystals
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Figure 2 Noncovalent linking approaches to polypharmacology, combining the action of two drugs, A and B, which bind to their respec-

tive targets, 1 and 2. (a) Cocktails involve the use of two available drugs.

Multicomponent drugs are composed of two active pharmaceutical

ingredients (APIs) that can either be in the form of (b) a fixed-dose combination (FDC) or (¢) an API-API cocrystal!'®!
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Table 1 The overview of the R & D for representative drug cocrystals
Drug name Brand Originator company Indication Highest Target-based actions
name status
Sacubitril/valsartan trisodi- Entresto® Novartis AG Cardiac failure Launched Angiotensin II receptor antagonist,
um hemipentahydrate Neutral endopeptidase inhibitor
(LCZ696)
Ipragliflozin L-proline Suglat® Kotobuki Pharmaceutical ~ Insulin dependent Launched Sodium-glucose cotransporter-2
Co Ltd diabetes, non-insulin (SGLT-2) inhibitor
dependent diabetes
Sitagliptin phosphate Sujanu®  Astellas Pharma Inc Non-insulin dependent  Launched Dipeptidyl peptidase IV (DPP-4)
monohydrate/ipragliflozin diabetes inhibitor, Sodium-glucose
L-proline cotransporter-2 (SGLT-2) inhibitor
Ertugliflozin Steglatro® Pfizer Inc Non-insulin dependent Launched Sodium-glucose cotransporter-2
diabetes (SGLT-2) inhibitor
Caffeine Citrate Cafcit® Boehringer Ingelheim Apnea Launched -
International GmbH
Celecoxib/tramadol - YooYoung Pharmaceuticals Pain Phase 2 Cyclooxygenase 2 inhibitor, Opioid
hydrochloride Co Ltd Clinical receptor mu agonist
S-086 - Shenzhen Salubris Cardiac failure Phase 1 Angiotensin II receptor agonist,
Pharmaceuticals Co Ltd Clinical Neutral endopeptidase inhibitor
Sacubitril/valsartan - Chengdu Easton Cardiac failure Clinical Angiotensin II receptor antagonist,

calcium sodium
TAK-020 -

Biopharmaceuticals Co Ltd
Takeda Pharmaceutical Co
Ltd

Rheumatoid arthritis

Neutral endopeptidase inhibitor

Discontinued BTK tyrosine kinase inhibitor

B i 5T

T
FEEHS: T ZE PR

s PR 2, SUBRE ) S SRR
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